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Based on the species observed downstream from the CH 3 I adsorption over the Ag-MOR, the TGA/DSC-MS of the iodine loaded AgI-MOR and the structural analyses, we postulate the following reactions occur in the process of capturing the iodine from the complex input stream of CH 3 I, H 2 O, NO, NO 2 and air. 2, 3 First, CH 3 I is cleaved to form an iodine species and a SMS at the low operating temperature of the adsorption process, 150 °C. Second, the iodine reacts with the Ag to form AgI nanoparticles inside the zeolite pore. Third, the SMS react with NO x to form methyl nitrite or with water to form methanol, which can further react with other SMS to form dimethyl ether. Methanol, dimethyl ether and methyl nitrite are seen downstream of the adsorption column. See Figure 1 .
Iodine Retention during Waste Form Preparation.
Evaluations were performed on how the iodine adsorbed from CH 3 -I is retained during waste form production. Thermal data of the loaded MOR indicates that at 225 °C, there is a release of iodine, NO, CO and CO 2 . We postulate the NO is desorbing from the pore, 4 and CO/CO 2 are produced by the oxidation of excess and/or residual SMS on the zeolite, through reactions with sorbed H 2 O or nitrites. There is no evidence of AgI loss (melting point 556 °C) up to 600 °C. Instead, it appears that the AgI is forming the subnanometer α-AgI clusters in the zeolite pores and have been identified previously in the literature. 5 This has been confirmed by the XRF data that identifies Ag and I in similar ratios in the pre-and post-heated (600 °C) CH 3 I-Ag-MOR samples.
Excess I (as HI or I 2 ) that was not captured by the pore-occluded Ag, is released at a lower temperature (~250°C) than pure I 2 captured by Ag-MOR (I loss begins at approximately 360 °C). Examination of the data suggests that NO and CO desorption may be facilitating the loss of excess I from the pores and bulk surface of the mordenite.
